Increased monocyte adhesion-promoting capacity of plasma in end-stage renal disease - response to antioxidant therapy.
End-stage renal disease (ESRD) causes accelerated atherosclerosis which is mediated by oxidative stress and inflammation. Activation and infiltration of monocytes represent the critical steps in atherogenesis which is advanced by oxidized LDL and inhibited by HDL. Via its main apolipoprotein (apoA-I) and constituent enzymes (paraoxonase; glutathione peroxidase (GPX), LCAT) HDL exerts potent antioxidant/anti-inflammatory functions. We have found marked reduction of HDL antioxidant/anti-inflammatory and heightened LDL pro-oxidant/pro-inflammatory activities in ESRD patients. Given the inseparable link between oxidative stress and inflammation, we tested the hypothesis that antioxidant therapy may improve anti-inflammatory (monocyte adhesion-promoting capacity) properties of plasma in ESRD patients. We studied 20 hemodialysis patients who after a 4-week wash-out period were treated with a potent antioxidant cocktail (vitamin (v) E, 800 IU; vC, 250 mg; vB6, 100 mg; vB12, 250 µg and folic acid 10 mg daily) for 8 weeks. Twelve healthy volunteers served as control. Pre-dialysis plasma samples were obtained at the onset and conclusion of the study. Markers of oxidative stress and inflammation, apoA-I, HDL-associated enzymes and monocyte adhesion assay were measured using cultured aortic endothelial cells. ESRD patients exhibited reduced plasma level of apoA-1 and antioxidant enzymes, elevated markers of oxidative stress and inflammation and heightened monocyte adhesion-promoting capacity. Antioxidant therapy failed to improve these abnormalities. High doses of antioxidant vitamins fail to improve oxidative stress, inflammation or plasma monocyte adhesion-promoting capacity in ESRD patients. Thus, high doses of vitamins beyond the routinely-prescribed supplements do not appear to be beneficial in this patient population.